Objectives: To compare a nucleic acid amplification test (ligase chain reaction) with culture for detecting rectal and pharyngeal gonorrhoea in men who have sex with men (MSM). Methods: Duplicate rectal and throat swabs from MSM attending a genitourinary medicine clinic were collected for culture on modified New York City medium and detection of gonococcal nucleic acid by the Abbott ligase chain reaction (LCR) utilising probes based on opa 1 gene sequences. LCR positive culture negative specimens were tested by a second LCR utilising probes based on pilin gene sequences. Patients with rectal and/or pharyngeal cultures yielding Gram negative diplococci confirmed as Neisseria gonorrhoeae by biochemical and immunological methods were diagnosed with rectal and/or pharyngeal gonorrhoea. The criteria for diagnosing rectal and pharyngeal infection by LCR included a positive opa LCR with a positive culture from the same site or, in the case of a negative culture, a positive opa LCR and a positive pilin LCR. Results: Duplicate rectal samples were obtained from 227 MSM. The results of LCR and culture were concordant in 219 samples (96.5%). The prevalence of rectal gonorrhoea by LCR and culture was 7.0% (16/227) and 4.0% (9/227), respectively. Duplicate throat samples were obtained from 251 MSM. The results of LCR and culture were concordant in 230 (91.6%) cases. The prevalence of pharyngeal gonorrhoea by LCR and culture was 12.7% (32/251) and 6.0% (15/251), respectively. The specificity of LCR was 99.5% (210/211) for rectal and 98.2% (215/219) for pharyngeal specimens. Conclusions: The high prevalence and asymptomatic nature of pharyngeal and rectal gonococcal infection suggests that routine screening for infection at these sites by a nucleic acid amplification test method such as LCR should be considered as part of the overall strategy to control gonorrhoea in MSM. R ecent data from west European countries show an increase in gonorrhoea in both women and men, including men who have sex with men (MSM).
R ecent data from west European countries show an increase in gonorrhoea in both women and men, including men who have sex with men (MSM). 1 In some areas the number of cases of rectal gonorrhoea in MSM has doubled. 1 As most cases of rectal and pharyngeal infection are asymptomatic, patients infected at these sites make a significant contribution to the transmission of gonorrhoea. There is a lack of surveillance data on pharyngeal gonorrhoea. Rectal gonorrhoea is known to act as an independent factor for HIV transmission in MSM. 2 The prevalence of rectal gonorrhoea in MSM has also been proposed as a marker of high risk behaviour. 3 The current gold standard test for detection of gonorrhoea is culture of specimens on modified New York City (MNYC) or Thayer-Martin selective media. However, the heavy colonisation of rectal and pharyngeal mucosae with commensal organisms makes culture from these sites less efficient than cultures from genital sites.
Nucleic acid amplification tests (NAATs) that depend on the amplification of nucleic acid sequences of the target microorganism have the potential for very high sensitivity and specificity, which should make them useful in detecting gonococci at anatomical sites that are heavily colonised by other organisms. To date, none of the NAATs has been licensed for detection of rectal or pharyngeal gonorrhoea. However, screening for asymptomatic genital gonococcal and chlamydial infections has been shown to be cost effective using these methods. 4 There are very limited data, and none from the United Kingdom, on the sensitivity and specificity of NAATs for detecting rectal 5 and pharyngeal gonorrhoea. 5 6 The present study is a prospective double-blinded investigation to assess the efficacy of the Abbott ligase chain reaction (LCR) for detecting rectal and pharyngeal gonorrhoea in MSM attending a department of genitourinary medicine.
METHODS
Consecutive MSM attending the clinic of genitourinary medicine for full screening for sexually transmitted infections over an 8 month period were consented to take part in the present study. After full sexual history was obtained and anogenital examination carried out, screening for gonorrhoea, chlamydia, and syphilis was conducted on each of them according to standard procedures. Screening for gonorrhoea included urethral, rectal, and pharyngeal culture on MNYC medium. Rectal specimens were obtained by introducing a cotton wool swab in the distal 3 cm of the anal canal and pharyngeal specimens were taken from the tonsillar area and posterior pharyngeal wall. Swabs were immediately rolled over MNYC plates, which were then held at 37˚C in a carbon dioxide enriched atmosphere for up to 4 hours before transfer to the laboratory. Cultures were examined after 24 and 48 hours of incubation at 37˚C in a carbon dioxide enriched atmosphere. Suspect colonies were tested by the oxidase test and oxidase positive Gram negative diplococci were confirmed as Neisseria gonorrhoeae by both immunological (Phadebact Monoclonal GC test) and biochemical tests (rapid carbohydrate utilisation test).
A second rectal and pharyngeal swab was collected from each patient using the Abbott LCR sexually transmitted disease swab collection kit. The swabs were placed in LCR transport media and stored at 220˚C before processing in batches according to the manufacturer's protocol for LCR testing. The LCR test utilises four probes based on opa 1 gene sequences. When an LCR positive result was not corroborated by a positive culture from the same anatomical site, the specimen was tested by a second LCR reaction utilising probes based on pilin gene sequences. The laboratory scientists conducting these tests were blinded to the results of the previous tests. The positive opa LCR was considered a true positive if it was positive by the pilin LCR and a false positive if it was negative by the pilin LCR.
The true prevalence of infections was based on a ''gold standard'' that included all specimens with positive culture results; those with a positive opa LCR from an anatomical site that gave a positive culture; and those with confirmed opa LCR results. The x 2 test was used to assess the statistical significance of differences in test performance between culture and LCR.
RESULTS

Rectal culture versus LCR
Duplicate rectal samples were obtained from 227 MSM. The results of LCR and culture were concordant in 219 samples (96.5%). The performance characteristics of LCR and culture are summarised in table 1. The eight discrepancies were LCR positive culture negative samples. Seven samples gave positive pilin LCR assays and were considered as true positives; three of these were from patients with a positive culture at another anatomical site. Therefore, in four of 16 patients with rectal gonorrhoea, the gonorrhoea was not detected by culture at any site. One LCR positive sample gave a negative pilin LCR and was considered a false positive LCR according to our defined criteria (the patient in this case had a positive urethral culture). The prevalence of rectal gonorrhoea by LCR and culture was 7.0% (16/227) and 4.0% (9/227) respectively. There was no significant difference in the prevalence of rectal gonorrhoea determined by culture and LCR (x 2 = 2.6; p = 0.10).
Pharyngeal culture versus LCR
Duplicate throat samples were obtained from 251 MSM. The results of LCR and culture were concordant in 230 (91.6%) cases. The performance characteristics of LCR and culture are summarised in table 2. The 21 discrepancies were all LCR positive culture negative specimens. Seventeen samples gave positive pilin LCR assays and were considered as true positives; 10 of these were from patients with a positive culture at another anatomical site. Therefore, seven of 32 patients with pharyngeal gonorrhoea were not detected by culture at any site. Four LCR positive samples gave a negative pilin LCR result and were considered as false positive LCR results according to our defined criteria (two were known contacts of gonorrhoea; one had recent multiple casual partners; and one had a history of urethral gonorrhoea 5 months earlier). The prevalence of pharyngeal gonorrhoea by LCR and culture was 12.7% (32/251) and 6.0% (15/251). The prevalence of pharyngeal gonorrhoea determined by LCR was significantly higher than by culture (x 2 = 6.78; p = 0.005).
DISCUSSION
This study shows that the LCR is a very sensitive method for detecting N gonorrhoeae in rectal and pharyngeal samples. The increase relative to culture in the prevalence of rectal (4.0% to 7.0%) and pharyngeal gonorrhoea (6.0% to 13.0%) supports earlier findings on selected populations. In a subgroup of 47 men with urethral gonorrhoea, Stary et al 5 found that LCR increased the prevalence of rectal and pharyngeal gonorrhoea to 13.0% from 0% and 4.0%, respectively, for culture. The specificity of LCR for pharyngeal and rectal samples could not be determined from this study.
In 200 MSM who reported performing fellatio during the previous 2 weeks the prevalence of pharyngeal gonorrhoea was 6.0% by culture and 11.0% by LCR. 6 The sensitivity and specificity of LCR were 94.7% and 97.8%, respectively, in this study compared with 100.0% and 98.2% in our study. The high specificity of LCR is supported by in vitro experiments that found it to be the most specific of the NAATs when tested against laboratory cultures of other Neisseria species. 7 The high prevalence and asymptomatic nature of pharyngeal and rectal gonococcal infection suggests that routine screening for infection at these sites should be considered as part of the overall strategy to control gonorrhoea and reduce HIV transmission in MSM. It has been shown that oropharyngeal gonorrhoea may be the source of urethral 8 and disseminated disease, 9 whereas rectal gonorrhoea is an independent risk factor for HIV transmission in MSM. 3 The marked superiority in sensitivity of LCR combined with high specificity makes it preferable to culture for screening for rectal and pharyngeal gonorrhoea. This is not only in MSM but also in heterosexual patients whenever pharyngeal (both sexes) and rectal cultures in women are taken according to the testing protocols of individual clinics.
Since the completion of this study it has been announced that the Abbott LCR test will be discontinued in June 2003. As it is generally accepted that the sensitivity of all NAATs is superior to culture this does not alter the significance of the findings of this study and the recommendations made above. However, because false positive reactions can occur with NAATs 7 it is prudent to consider the initial result as a 
Data supplements
Want to know more?
